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Beams with Constraint 


GENERAL CONSIDERATIONS 

The general rules common to cantilever and simply supported beams loaded trans¬ 
versely also apply to beams with constraint. This category of straight members 
implies, however, that a constraint is present at the supports in the form of end¬ 
fixing moments or statically indeterminate reactions. For instance, four types of 
beams, illustrated in Fig. 23.1, have some form of a constraint that will require 
additional boundary conditions in evaluating the reactions and bending moments. 
The constraint at the supports, however, does not prevent a horizontal strain, so 
that the beams do not become laterally loaded tie bars. 

In the first case of Fig. 23.1, we recognize a statically indeterminate problem 
such as that previously shown in Fig. 8.1. In that particular event the reaction at 
the propped end was considered as an unknown quantity and the basic equations 
of equilibrium were supplemented with the expression for elastic energy in bending. 
The method of approach to the problem, outlined briefly in Chap. 8, can be used 
here to obtain working formulas for various propped cantilevers. A summary of the 
more common formulas found in this category is given in Table 23.1 [27, 37]. 


BEAM WITH SINKING SUPPORT 

An interesting example of a beam with constraint is shown in Fig. 23.1 as case 2. 
If a load W is applied at one end in such a manner that the support at the right. 
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